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Depleting fossil-fuel resources combined with increasing energy demand and CO2 emissions drive the development of sustainable liquid fuels and chemicals. The only sustainable source of carbon is currently biomass, which can be converted to bio-oil through pyrolysis. However, the bio-oil contains high oxygen content that makes it incompatible with the petroleum infrastructure and unstable. The oxygen can be removed as water by hydrodeoxygenation (HDO) on a heterogeneous catalyst. The HDO of lignin portion of the bio-oil has been investigated experimentally using phenolic compounds as model molecules, but the reaction mechanism remains unknown due to the complexity of the reaction network. 
[bookmark: _GoBack]To better understand the reaction network and identify the rate-limiting step, we employ density functional theory (DFT) combined with microkinetic modeling to simulate p-cresol, a model phenolic compound, on Pt(111). We show that the reaction network, without ring opening, consists of numerous reactions. We develop a scheme to prune the reaction network. With this reduced model, we are able to reproduce experimental results and demonstrate that p-cresol converts to toluene through a sequence of consecutive reactions: hydrogenations, dehydroxylation, and dehydrogenations. We find that a number of these reactions are partially-equilibrated and thus, the reaction network can considerably be simplified. The rate-determining step in the reaction network was identified to be the dehydroxylation reaction suggesting that acid catalyst can be utilized to decrease the dehydroxylation activation barrier and increase the overall activity. For this, we discuss the mechanism and reaction barriers on acid catalysts. Key reactions that control selectivity will also be discussed. 
